Characterization of low density lipoprotein binding to human adipocytes and adipocyte membranes.
125I-labeled low density lipoprotein (LDL) binding to purified plasma membranes prepared from freshly isolated human adipocytes was saturable, specific, and displaceable by unlabeled ligand. The maximum specific binding capacity measured at saturating concentrations of 125I-LDL was 1.95 +/- 1.17 micrograms of LDL bound/mg of membrane protein (mean +/- S.D., n = 16). In contrast to cultured fibroblasts, specific binding of LDL to adipocyte membranes was calcium-independent, was not affected by EDTA or NaCl, and was not destroyed by pronase. Plasma membranes purified directly from homogenized adipose tissue also showed calcium-independent LDL specific binding (0.58 +/- 0.33 micrograms of LDL bound/mg of membrane protein, mean +/- S.D. n = 11). Specific binding, internalization, and degradation of 125I-methylated LDL was demonstrated in isolated adipocytes and competition experiments showed that native and methylated LDL interacted with adipocytes through some common recognition mechanism(s). Compared to native LDL, specific binding of methylated LDL to adipocyte membranes was significantly reduced (43%), indicating that interaction of LDL with adipocyte was dependent in part on the lysine residues of apolipoprotein B. LDL binding to adipocyte plasma membranes was also competitively inhibited by human high density lipoprotein subfractions HDL2 and HDL3. Thus, LDL metabolism in mature adipocytes appears to be regulated by mechanisms distinctly different from a variety of cultured mesenchymal cells. In addition, the ability of adipocytes to bind, internalize, and degrade significant amounts of methylated LDL supports the view that adipose tissue is involved in the metabolism of modified lipoproteins in vivo.